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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57) Abstract 

PROBLEM TO BE SOLVED: To develop a liquid 
crystal display device with outstanding visibaity 
having excellent brightness and uniformity, no 
reversed display and no deterioration of contrast 
due to light leakage both in reflection and 
transmission modes. 

SOLUTION: On the upper surface side of a Gght 
guide plate 1, which emits incident light from a 
light source 2 arranged on its incident side face 13 
from its lower surface 12 via a light emission means 
formed on its upper surface 11 and which has a 
reflection layer 3 on its lower surface side and 
transmits the reflected light of the emitted light 
from its upper surface, a liquid crystal shutter 5 
with a liquid crystal cell 52 and at least one 
polarizing plate 52, 53 is arranged via a polarized 
light maintaining Oght diffusion layer 4. Thereby 
lowering of the utilization factor of the light in a 
reflective mode is only sGght such as related to an 
absorption loss or a reflection loss produced by the 
light guide plate and the tight diffusion layer and 
brightness nearly comparable with that of a 



conventional reflective liquid crystal display 
device is realized. In a transmissive mode the same 
level of brightness as a conventional transmissive 
liquid crystal display device is realized and 
uniformity of brightness is excellent 
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[S*S1] Att«BUE« L Alt* * 

^LT> iSH-tr^t^-ft < ti> 1 

A -> y y * £ Eft L T 4 £ £ t t -T 4 ft A$a*£ 

So 

[»*£3] «*SlXli2i:fiv>T, *ft«ri ? -e<0 
III:, A*MUBt*t®U ^oTi<Ol*¥Ii:itL 
3 5-4 5JKoA«-e«aM-*ttHfc, grlE^j*¥®^ 
1 OKBLT-C, *»o«8Elti*s3FlBUit+*a 
^B5«^HlrfB$4ffiW-?-ti.co 8 ttMSLkT* £¥*I® t frh 

tt> fc*jfcm«+#a**i-4*j.**§sfto 

'J XA^£h[HI<7) 5 0 /Ltm— 1 . 5mnfcf >y ^-Ogfcil UHii 
i <9 ft >) . «r|E«iflB* t TIl03t*3piIU*tL««5|'ft 3 
5-45 *-CA«tftW« X *) -tfltftmSMlUT »9 

0j£O«S*fctgHUafec>T-€-<0£f*:wftj£ 
O 8 IStt-LT-* <b ft & ***^««o 

G3i-J3it4Si2®<7)a^*¥ffit:^-r4iS:f>'ie^4 o 

H mVXTX$> 4 ffiBlS^^fio 

[st#*7] w*S4~6icfcv^r, y;XA«£bia 

[ffll*3£ 8 ] 1 - 7 t-iJV^T, **StfmBd» 

<bOA#t^$r^:*«liSifi^9 0 %W±T*jL® J: *) »«-r 
& t> <75-C£> & j&BiSTj^fto 

fto 

l o] at**i - 9 t-iJv^r, RWB&mit 
«<7)T® tcflf #— 1Mb L T ft & ffiS^^fio 
[»*« 1 1 ] 1-10 disnT, KltW* 1 * 

[St;fcfll 1 2 ] W*« 1-11 Kis^T, OHtilt&tt 
Oft&fScS ifi* ix. £ EX- 3 * W K Eft L fc»-frO#iS 

[0 0 0 1] 
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10 0 0 2] 

fij.ftsrfs* 4 loo, mmmm^iita Lx®&mxnmm 

IriS't^^f Sffli:Et Lt 7 n > h 7 ^ h t Lfcfc 

70 [0 0 0 3] L^Lft* J <c>, ¥»i§aiR*f«*?MILfc 
■/Xf^m 5 7-&*T-JR$t7fcfc>fifl7c; 

0 o%*ai-9*Ritfli% : ?-s:fflv»Ta:#-t*»*t* 

4* 5 \ RSttSa-CO^ORfe, H«^0??§^it<7) 
7^*tzKM LTtTfciRJR^U Z&WUX-mm*- YX'\±± 

mm^m^5 o%WTtft«), **T-c<*v»-r*to*- 

K-efciEifrWlK < < ft-&WjB*ft f 3i J *ofc 0 
20 [0 0 0 4] 7D>b7-f hv^f At:Tti$a 

aaisjist^^ujt^r < ft •} < > 
m<r>m^mAm.^t Lxm 3i^>tm~, mitffi.±.mfr 

[0 0 0 5] 

4o 

[0 0 0 6] 

&v>iffi.iim*fr^x. u£k**'£&%<ti> i^o« 

+ t Ot?*4. 

40 [0 0 0 7] 

Cttftv^ 0 

50 [0 0 .0 8] ?e>tC^7t«^«b0^tt*T-a> h 
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oEiK-PjWflMlfl: U *o»£fetc x z>3zm<o& 

[ooioi zbiz-j-v x&mwa^nmwfrbtez-ft: 

fttetc j: & * r v<r>%;± t jtmit^aojMTEB-CjqiW 
"C iT*F*HF? Lfc«BH#<>l*.iL-*-*£i:j& f -e*4o 

[ooii] mrcuiiv^-cKf h^tfttBovoflta 

*&v>ftK-CfbtfUEB (Sit) ^|6]T*(iBf <ric< 

[0 0 12] 
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4?fr< 1 ->■*• y ?*EtL 
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[0014] mitwit Lxtt, m i o^i<7)ip < ±m 1 

1, -f-jtUJtmH-iTWl 2, SUUiTffifflOffl!]®;^ 
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iSAWflll 1 3 «rtt4S««l i 4 •) , A*Mfflffia> 
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[ooi5] ^*«i±ni0ii^iD < . mmm<o t ot-* o 

TU^L, AWIffil 3 ICitfa-t^ttfaSgl 4 0f $ 

10 [0 0 16] **Ko±BBU«fti-43fcmit#«<i, ± 
fELfcib *T# 14 £ i> <0 iz TMt -6 £ t tfX 
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[0017] Tfrie^-r'jXA#i,n,ia<±, i»aiif*»?»ft* 
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20 TFLtzo 1 1 a* s I2I, 1 1 b* s Si2ilir**4o 

[0 0 1 8] ±tZLfzjEW^fa^<DfimiZ.&cr>!ft&Zm 
if J: »)#* Lv^mi+#ei±. TSOftyiT 

m^n-t^mmm^ 5-4 ss^it 1 osaiTo 
^mm^h^^avsnrnM L«a, #uin2ic{fj^L^ 
in < T® 1 2 cD&2£¥iB 1 2 a K**-r4tt«w*j&*3 5 - 

4 5 ffitrA#tffl9® 1 3 <0% X <0 *<7>*mm 1 4 OfflJKT 

»)iiM-r-i>«sjsi ia mmmmfttfom 
- 1 0 m<o&mm 1 1 b u 2 ) ^<b^4-r';XA«iQi 

50 [0019] i»EK*jv»r, z.mmmmx*)ttfammiz 
Tt)VR®-rzmmt Lx%mi.tz&mm 1 1 a«±, nana 

1 Sr'3 5-4 5*ti-*i t«:J: 
$cBi-C«*Lfcfti<, eaS*tTlB»:*tLSiHtJ:<R 

[0 0 2 0] IHBLJtjEW^O^FfiHtKtOjacJ: *)«ffliB 

mmi. 5t?{±±4 1. 8)Sr-ab4Ci:^t*«r#IgLr 
3 8-4 4 JK> 3JKT**4o 

[0021] saiij, 03 izm^epx-mf^L 
tz$a<muLt:m.mMiz£z>K%tjtzfcMm3Zfri,K 
mz-*txm&z*tz>zt. Rif®* iztfr^epxm^L 

tziD < S*f*- Kt?<on7t:^A*f $-£X*tiZRttm 3 
i ») TlOiilfl 12a lc*hr-£ft52®<Dffi£Mij 0 
50 2 5&*1 0jg£i@;c*i:®tflcJ:*ftl&gOg75 J *:# 
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[0022] ifcfaiwitfsMft $2 (torn (*¥ 
m l Ttmii*^ sit Ltiai utt^-r & r* ties** 

¥ff jfelfci" 4 - 1 a* -e # , S3i *• ^ L tz Rltfto j&|6j 
[0 0 2 3] ±|ELfc**«Oft2IBS<0«tt*trojSJ: 

«t«f o. 3KBirt, »uo. iswu 

[0 0 2 4] IftEL&flfMt » 2 ofcKiUi, fii2®«7) 
i^i'lELfcl 0BCJaTU**itSrlimi:"*-4. • 

[0 0 2 5] *fc«4V'*^«t#4.*J:f)li, MfcO 

®0£i£¥ffi tc**1" * S2Z® OiSaeBBSt^ffiaBO * H 
<7)8fe&±. SE^l OfMLh. 5»£LL«>XyX 

tc «£ z %tmi%<7>±&fr £ saffi £ tf* l r itifi £ ^ c t 

[0 0 2 6] iiJjKS-t/H-i^^fftOjJtiaiCl^L 
T> @jaffiKAWLfc*^&{iAltfffl!l®ffil-RI*$*iT 

[0 0 2 7] i£oTTtirfE<0.£.fc •)S52M<±, ntfi-fcJKO 
-f-fht 52® * if L fcftl[*fili£«-C«>SE*«0«fE 

[0 0 2 8] ntS-bJWOIiSgfcfy'f-fil 0 0-3 0 0 fx 

* if «2®li> T®<o&*¥®K*H-£ 

t9*«K*"^v»T4 0^mJ^T> tfl-20,<», 
3-1 5A<mfc£*±?lc^J&£ftTv>&£<fca*4ff L 
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[0 0 2 9] %4*i:Slifi«iWS < ^-5>Ui:'Sa 

iig&a*— 5ew.±o t> 4 ^ * i> o c 1 1 & 

*t-*i:l*tO3t-v>hW2 0/« 
[0 0 3 0] ££1MBOjAJ: i9SaiS«PWRS(i^:§v^ 

io ttfftiL^tf. -^r-mmmit±.tzLtzXn i-hjba 

1. Sranti-^-t^i Lv»o 

[0 0 3 1] i*57'';XA*cdbe!lOl|jgLtf y^-a, ^ 

x.if 7 > y -f-^drfctto f y ^7>m 

[0 0 3 2] 7>) X^fcWafrb%Z1t!h%t^&LWt%i 

± C ^V^OHF^^nil t tt * o 
[0 0 3 3] #f&9HC33V>-C(i, BSI-WLT7' I J XA 

ttpaciS:iai«t»-cEW LHiTt:, xu XAJKiaa 

*»it+ ******* L^o f<OS^ H^^Aii" 

[0 0 3 4] HiTl5<?>.£ X 10 , A*fffliS<7>^!||2FSt-*t-r 
4X';XA«£hIH<7)E?iJ^|Bl. i-^t>*>X';XA^tC3£b 
<0^^r|6](7>*S^J±, ±3 5*J^ft> «fc*±3 0JSW 

40 (nft^tx&tmwz&mt Lfc«»o*m**i*-r4o 

v LHt^i:it XU XA^fiG!]OE?iJ*-tfi](i 
[0 0 3 5] #7fc«i±. ±ELfcJ:^uaj[ft»IRi:i- 

t*»t?**o i tzltft^WL^wm-^m^-rv xa 

50 [ 0 0 3 6 ] $ h KX«; XA^OlHGtt, t° » ^^*D 
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[0037] &±m~&if2>Tm ji ?xmmm<7)Bm~-o 

(i, 777 h^T®S.l>'-eoTMU*|-LTSli:^A*Mi] 
A£HIiS«j&£ t* t -r* w 1 1 "C # -e-O^ASC 

[0038] mitmi. ±m<vtiL&mz&a:tuzmw 
teZTF-tm^mA^xTtmLn *><> *>%Mzm%.itt$. 

[0039] ^*««*> mmizxi>mfcx'£, 

&*mft&%^Ltt.tt®L&X'M&!&W.L7 ZWLW. 

mm * m sg ©§« l ? * a k 5fc* * v » l mm l r 

[0 0 4 0] 4isi||#«li, «x.lf*0<as*e^ai3fc 

[0 0 4 1] S*«<^»W^<i> «fl§IWKJ:**#:|S0? 

H£l±, -^-WAWfJStclgo*!: 5nmfilT> sfc^O. 1- 
3imi. SCO. 3 - 2mn"e&£o 
[0 0 4 2] m^Wr^^&tz>^£t'ii Offi Lv> 
^«ttR1RO*#*M\ JiTM*|fiI^A*«fe, 4*UT 
®^<b±ffi^<7>Si£A*f*<0^|litii^9 0%W 
±> *fc+9 2 %J-J.±, 5 %Ja±.T> MXi«3 0 

%WT\ St*l 5%W.T\ 0%JaT<7)4<Of 

[0 0 4 3] ±ELjfc**KKJ:*Uf, ±BS.lTFW^ 
fcOAttjfertTTBXttiBJ: U Zflim 
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[0044] Km- mmmm<vwLikmm$iW.xi±. mm 

* - K tc «t £ «tf ii^-T -S. tz »b U SttB OEH^jZ-a 
-C£>&7!> f , *%^(Ci5V^T-€-<7)Rtt^(i|ll tcffl^Oin 
<g*1£l<0TBl 2coffltcSfiS$ti4 0 K*t*3ld\ 

[0045] s«t*«i, ee*(c»i:fcaftJS:(>ouT» 

I^^oa, Si-^^, f > v /x'7V^A^> 

20 WiLv>. 

[0 0 4 6] )W«l5fi$OiS«t-J:a*TK0|»jh-^** 

St££D*«fc ; ?KLfc<{><0-e*>*o -e-<Ojft«5*SI4±:E 

T\ 2p«t;ffi1BcAJKJ=*-^v»r 5 - 1 Lv^ 

[0 0 4 7] ±IEUfcE*tJlO***Tm^oaf«-# 
[0 0 4 8] 4J3±fBL^g:*t1^-e-<0^^#<Difflffi 

[0049] m&mmmw.'ojtmizmi.xiimi 

<^)5n < 1 o AWffllM 1 3 K«i 2 * itr* 
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tzltm* t'tfiiii L<ffl</>0 4 o 
[0 0 5 0] *l§^t;i5V^T^:?®(±, itii*- KCJ:4 

me. * ^ititi- 4 4 „ totsttt- K-eae 

*^ut±ttitft;fr5££»4£fc^-e#, ft*?j5$:m>-r 
ft *>i£4 -It 4„ ftisftiiifi, ^fegftlKl-ftlS: 

Lr^^*i-^^«i: LTgegl-4.it tr-n. 

[0 0 5 1] i^^fSfi^J&mLTfi, -£-f?U)£. 
U*«2^<b<7?§l«;^;«r*7fe«l<7)A*fffl® 1 3C3K 
*:* t-fttgi £ 4 #«* * **ft troaS£4HMfr#«: 
&E*Lfcfe-g~»Hfcfc1-4C: t *>T#4 0 

?a * fcWHtt ic ffl v » f> it 4 , *« * * ^ Sr 

[0052] «tu, mn~mm<o 

in < & 0 B B 5"v v 9 1 Lxnm-tz awmsAfi (h^-* 

■V) <o*A-fc*5 2 fc-e-tUcttRSofEf&iSffi, fi*«5 
1, 5 3, m'7^7Y n, 2. KM* 3 s.y f ^t-ic' 
'C t o« {Kfflf5:fflM«^o«^gi5n D n £ Sri: cftit 4 £ 

I4H«0*P<***1 ? 5 fcOHCflttftit 

[0 0 5 3] 3fct£ffc*f OEBIi, 3&i&X.XJ t g.to<7>m*- 

Aft* * TffiHJ CKIfr 4 ft « £ 1" 4 ±fE«aBB*0 » 
B^liTSi ^ *>R*t#*±W J: 1 i«*Hi"f , i 

k J: 4 > < * - > &mm £*bfc £ *t t S^ D D nfi * #i- 

^JRRtttC H 4 ^F? ^eojqiWU 4 4„ 
[0 0 5 4] ftlBfc j3V»T*»l8fc#v*Ttt#i£IMI t 

fi*$l#1f<0*>0ri*ffl^e>;jt4;^ £ttli^4$^S^ 

WftJ < iftH-b* 5 2 OttBIHBflUflMHES 3 £B£fi L 
fcti, KM*- YX&mmm 4 5 3 £ 

^LTfi&i&ft^AJH- L, t jfcR#rtl 3 Sr^L^RIr* 
4 £ t t ft4* f ^O|£Ki£|§tfBft^?g1-4 t 
3 I- «t4iSiJRn^^Cr^4$^S^ 0 D n &^ 
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(6Ti-4£ b ift4o 
[0 0 5 5] *fc±ELfcW5ettSR«)fli**a«5WUK 

f^a^^r-ettn ± 4E*m**R«#«: 

f IJfli L TSEtf £ if )£-t 4 m-k #> 4 rt f , {-OtfrfrUffl;*. 
If RfS* Sr f U ffl -T 4 -> X f A b L tz b £ Tfc&rtfcg * ^ L 
r*0«*ttS8jJ*JEfbi-4 tI^i f Ti 4 < ft4F D 1 
Jgftfc%f££1-4„ 
[0 0 5 6] «#te#ttO*Sfc|W£ LTIi, tfOxIfa 

m (- ± 4 cti'v- x^gEnnwaiia Quia «r«-^- 
l fca*tt»ag« =t <b * o r a j&Kis zm&Loz 
m£.%i>o*m^7 4 0 7tii^jst~ffitt-cigjs-t 
4*ofl|jt!|#14* f prs«it-»«$tt<fc^te:t!tgE«7> <o*« 
«F*L-<ffl^?>it4o 

[0 0 5 7] *>**»-«rfBOfllitiiH*ttO!Bfti: LTt± 
W £ If, ilCSC— ^ ^ i:Ef Ltz-f 1 ) X ^fijffl 

20 s*fc»^i:«*)liii: i 4in*oaj|*^2 %«. 
T, 1 . 8 %WT, iftK 1 . 5 %J^TT-*>4 1 

fc^*«ail*t-*-^v»r 8 0 st>f8 5 %£L 

±, Hi: 9 0 %fl±r-ab4 {> (0 Lv\ 
[0 0 5 8] «reo«««»ttS:a?-r*J£1BWI±, -Hft 

fflM?:3 0rmJilTi:-r4Ci: > ^Ott^tciJ^r^ 
ttSLBSc«:« <b -T £ t ft ftc ± 0 itft-f 4 £ t ^ 
50 4 0 ^4* J: i)fi*^1407ti£t5:S(±, lELfca 

«IHi!]i«jtSr*i-Aa*tt»aB«&iffc LT*flJt;#4 
£ fcj&*-C§4o 

[0059] «reufca*tt#»fc lti±, *aiattw 

[0 0 6 0] a*tt«lfi«*tc4Mft**S*4a 
40 Wi^t LT(±, ^X-lf^'j^ftv^L^^X^T^? 

b i>&Z&W&sm.=f-> T?>))\s&#V T? 

> • ^>'/^7t? >I^»^>'/^7t5 > • 

«b ft 4 ft f * s If h tt 4 o 

50 [0 0 6 l] aWHtf-ti, iaXli2«J^±^ffl^4£ 
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jflU •) 1 - 2 0 ^myWi Lv>„ -7f> «4?KJ±tt*-C* 
— ttHli (X) ^^-tor^ftfcttfcifjWfl^ 

jfcttwiitojaw^Jt^o. 9-1. loawe^w 

[0 0 6 2] tt^*0#te1ft»OB*(l, fflx-WBi 
y^- U»|lie : f-4rE'&-L 

atKTJBfc-ficfca'-es*. fi6o-c*rE<a»#tt#iB 
[0063] -ar, «iiuiwmaci*jt**-*-4*ffitfe 

*»*tt*moJi *»*i"**a!C4 ^«ii^i:r 
[0 0 6 4] Btrie^7t:S£t!c^tc^tt^*iS«o««aGai!i« 

ft) K i * ffiffiMO Jift]4*& ZhZt * IC*W+ * 

[0 0 6 5] **CtMU±, 9. WtC 

•e <o i£«p B -b * t <o w \z i € xi4 2 m a± * ses-r -5. w t 

OSP < ffip B B v * '7 9 5 aJ»foaBflll 534- 
*-r4»^ ffi*Nt»1£o*&ffc§4l±^Offi7fc«5 3 

[0 0 6 6] «ft~>*y *OJBJfttCfflv»4«tft-fc/M=o 
TNiftJl-fe^STN***^, ftlUEA-fcJM* 

[0 0 6 7] itzm^Mt LTfc aii^io *fljv> 
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fciMH#«W\ HI <o0iJoiP<ffi B B B-t^5 

[0 0 6 8] ffi B B B *^«<7)ffMtz|^LTIi, WiLtf®. 

i:'(73igJ:^*^^^ai[t;E*-t-4Ci:75 s T^4o & 
;o o-r±EL)t«*«H*ttw*ie:1BWi±, wit 

[0 0 6 9] &£lttK*>1lMtffl&4l£tt(i, «/SWO$E 

u , mmm x i* / a otto* t »k b b b -t ;ko ra* 
<o , »K B B B - t ;w t rfl tcESi- * (inrs w t- 

[0 0 7 0] *5l^t-J:4?S B B B ^^g<0^(±. ±E 

•t,^<^(liSig^e- KT-(±, 0 3 U^epT-0!!^L^$n<* 
?f <r> jtfXWm** m%tt 1 OTffl J: •) aw L fc* « **R 
»tS3 ^LRMSftTgftlSl 1 1 b*aa 

L, *$£1S:S4 tfaims 3, 5 1 fcS8[ B B B -t:^5 2 *g 

io SL-ra^ft («) tmm^ix&o 

[0 0 7 1] m*- K-C»i*«*«l*rtfc«il 
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